Abstract. Information on the diet of anuran species based on gut content analyses have been published by numerous researchers, yet the details of the incision method used to open the abdominal cavity of preserved specimens in preparation for such examinations are rarely explained in the presented methods. Our objective is to formally propose an optimal incision into the pleuroperitoneal cavity of liquid-preserved anuran specimens to gain access to and permit easy removal of parts of the digestive tract in preparation for food spectrum analyses. In our experience, this U-shaped cut is easy to perform and teach. It also provides better access to the pleuroperitoneal cavity than a small ventrolateral incision and is less destructive than the classic textbook medial "double T-incision" routinely listed in dissection protocols.
Gut content analysis is an important and efficient tool for determining the diet of amphibians, including anurans. Publications on feeding habits of anurans based on gut content analysis of preserved specimens, however, usually lack information on the type of incision used to open the abdominal cavity, and hence there is no defined consensus on the most appropriate method to use for this purpose (Berry and Bullock, 1962; Zug and Zug, 1979; Vences et al., 1999; Cogȃlniceanu et al., 2000; Dos Santos et al., 2003; Maneyro et al., 2004; Moseley et al., 2005; Da Silva et al., 2009; Yousaf et al., 2010; Da Silva et al., 2011; Crnobrnja-Isailović et Olson and Beard, 2012; Sugai et al., 2012; Almeria and Nuñeza, 2013; Luría-Manzano and Gutiérrez-Myén, 2014) . During a preliminary study on celiotomies performed on liquid-preserved anuran specimens as part of a broader study (food spectrum analysis of Duttaphrynus melanostictus; Döring et al., accepted), we found one method to open the ventral body cavity particularly convincing: a U-shaped cut. This incision technique, that appears most useful when carrying out gut content analyses in preserved anurans, may be well known to some researchers and has already been in use (George Zug, in litt.). It has, however, not been previously described and compared to other incisions in the literature. We describe this U-incision method in the protocol below.
For performance of the U-incision, a rounded, transverse ventral cut at the lowest point in the curve of the U is made at the level of the anterior border of the hind leg insertion into the body wall to penetrate the skin and musculus rectus abdominis ( fig. 1a) . Subsequently, two parallel longitudinal cuts are made, beginning at the margins of the original incision in direction of the axils, resulting in a U-shaped cut ( fig. 1a) . After the incision is made, the single flap of skin and muscles is reflected and pinned to the front (in direction of the head) of the respective specimen to allow suitable exposure of the pleuroperitoneal cavity and the inner organs ( fig. 1b) . Removal of the stomach to analyse its contents does not necessitate the removal of the liver. The vena abdominalis, which runs along the inner surface of the abdominal muscles and enters the hepatic portal vein, slightly lifts the liver from its original position when the skin and muscle flap is reflected. This easily allows access to the entire stomach, with a cut necessary at its transition with the oesophagus and at its transition with the duodenum to remove the organ. Furthermore, the larger opening produced by the U-shaped cut also allows access to the lower guts, and thereby easy removal of the intestines is possible by a cut made at the transition of the rectum with the anus. In gravid females, eggs have to be removed prior to the removal of the guts. After completion of food item removal from the guts, the stomach and intestine are repositioned in the pleuroperitoneal cavity, with the stomach held in place by the liver when skin and muscles are flapped back to close the opening. Secure closure of the pleuroperitoneal cavity for the purpose of storage in a collection may be achieved by fixing the skin and muscle flap on each side of the body in vicinity of the hind legs using pins.
For the purpose of a gut content analysis, applying only a small ventrolateral incision does not provide access to all relevant organs. The classic textbook example to open the abdominal cavity in tetrapods is an incision (herein referred to as the double T-incision) along the mid-ventral line (slightly offset from the linea alba), beginning at the anterior border of the hind leg insertion into the body wall to a point posterior to the sternum. This mid-ventral cut is extended, using smaller cuts running in a lateral direction (at the level of the limbs), resulting in five separate cuts. This produces two skin flaps that can be reflected laterally and pinned (e.g., Jammes, 1904; Nierstrasz and Hirsch, 1930; Boolootian and Heyneman, 1969; De Iuliis and Pulerà, 2007; Storch and Welsch, 2009 ).
The double T-incision, which some researchers have applied in the past to open the abdominal cavity of liquid-preserved anurans, is clearly more destructive than the proposed Uincision, since cutting affects the pectoral girdle and the muscles of the extremities as well as some of the inner organs, if the utmost possible insight into the body's interior is required. By using a double T-incision the resulting skin flaps need to be reflected laterally and pinned to keep the large pleuroperitoneal opening exposed. The U-incision makes specimen handling during examination of the inner body quite simple, since the large opening of the pleuroperitoneal cavity provides general orientation and accessibility to all relevant organs, and the single skin and muscle flap can easily be affixed to a dissection tray using a single pin, or can even simply be held with the fingers.
The level of organ exposure that is produced by the U-incision also provides an excellent view for photography, an important feature given that the morphology of various organs (e.g., liver shape; Hedges, 1989: fig. 12 ) has been shown to be useful for taxonomic purposes. In studies of eleutherodactylid frogs, Hedges and colleagues (e.g., Hedges, 1989; Hedges et al., 2008 ) extensively used liver shape as a taxonomic character, and their methodology called for the removal of the entire ventral surface, which would have been unnecessary if using a U-incision.
The U-incision, which is easy to perform and teach, might be a useful method for celiotomies in amphibian groups with relatively elongated body forms (newts and salamanders) as well, but the presence of elongated ribs inside the thorax does not allow an application on lizards. We argue that researchers in their studies should report on the respective incision method used, instead of only stating that an incision was made. This may contribute to the establishment of standardised incision methods in different animal groups.
